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to-right channel delay, which simulates the timing dif- 
ferences a person hears because the ears are a few inches 
apart. The ORTF and NOS recording techniques were 
developed using this principle. The ORTF, named after 
the Office de Radiodiffusion-Television Frangaise, and 
NOS, adopted by the Nederlandsche Omroep Stichting, 
address this concern. The ORTF method, the more pop- 
ular of the two, employs two cardioid microphones with 
a 17-centimeter spacing with the tips facing away from 
each other at a 110-degree angle. The NOS technique 
uses two cardioid microphones with an included angle 
of 90 degrees and a 30-centimeter spacing. This is 
intended to simulate the delay time between a person’s 
two ears. This fairly small distance results in substan- 
tially coincident sound at low frequencies and an 
increase in interchannel delay and phase characteristics 
that are natural to the human ear. Otherwise, these tech- 
niques differ little from the coincident methods already 
described. The slightly “phasey” sound of these meth- 
ods can be quite pleasing to the ear, offering good 
localization and an excellent—although slightly exag- 
gerated—sense of depth. The angle between the center 
line of the pickup patterns of the two microphones, or 
“included angle,” is determined by the polar pattern of 
the microphone, the position of the sound source, and 
the desired effect (for instance, how much room sound 
you want and the width of image). For the smoothest, 
widest image, the included angle should be twice the 
value of the angle between the center line and the 
3-decibel point on the polar pattern at 1 kHz. Poor 
acoustic conditions or a microphone with a tighter polar 
pattern would suggest a smaller included angle in order 
to reject undesirable characteristics. 

The most commonly used alignment method for car- 
dioid and hypercardioid microphones is the X-Y tech- 
nique. With this technique the microphone pair can be set 
up with the capsules aligned at an included angle between 
60 and 120 degrees of each other. The included angle is 
formed by the vertical axis of the two microphone bodies. 
The angle will determine the apparent width of the stereo 
image, the amount of reverberant sound, and the bass 
response. The wider the angle, the more natural the 
sound field up to the point where the angle becomes too 
great and a “hole” appears in the center of the image. An 
angle of 90 degrees provides good results with any car- 
dioid or hypercardioid microphone. 

Hypercardioids require a smaller included angle than 
cardioids in order to prevent a “hole” from occurring in 
the middle of the soundstage. Typically a hypercardioid 


will be used with an included angle of between 60 and 
100 degrees. Many have found that at 70 degrees and 
smaller, the soundstage becomes distorted and some- 
what triangular. This is because both microphones are 
picking up too much of the same information, causing 
the common sounds to add together, producing a mono 
summing effect that first collapses, then distorts the 
soundstage. 

Cardioid microphones are usually used with an 
included angle of 80 to 120 degrees. The cardioid pickup 
pattern is wider than the hypercardioid and has no rear 
lobe; therefore, it picks up the least amount of sound 
from the rear of the microphone. It is better suited to 
better acoustic environments than the hypercardioid 
because of the larger “area of space” it picks up. When 
they are used in rooms with poor acoustics, too much of 
the building reverb is recorded. It is common to aim the 
axis of the microphone at the outside edges of the sound 
source to minimize this effect. Hypercardioids would 
yield better results because the larger included angle 
offers a more natural sense of space. When the included 
angle of a pair of cardioid microphones drops below 80 
degrees, the mono summing of the information common 
to both microphones first distorts, then collapses the 
soundstage. The cardioid mike pair also produces a more 
“distant” perspective than the hypercardioid. When used 
outdoors, the cardioid is clearly superior to the hyper- 
cardioid. It has a more open, natural sound with a better 
sense of depth than the hypercardioid. In the outdoor 
setting, we are not as concerned with reflected sound. 
The subcardioid pickup pattern, which is even wider in 
its off-axis response, is the best choice in a directional 
microphone for outdoor use. 

MS techniques use one microphone, typically a car- 
dioid, as its M, or “mid,” component and one figure- 
eight microphone as the S, or “side,” component. They 
are combined into a conventional X-Y stereo signal by 
an electronic circuit. This method was very popular dur- 
ing the transition from mono to stereo in the late fifties 
and early sixties, as it can produce a mono-compatible 
signal. The MS method also gives the recording engineer 
more control over the stereo image because the elec- 
tronic circuit can make any polar pattern between a 
tight hypercardioid and a wide cardioid. This allows the 
engineer to control the amount of reverberant informa- 
tion, the width of the stereo image, and the apparent dis- 
tance from the sound source. These adjustments can be 
made during the recording or after the fact by recording 
the mid and side components separately. 


Specific Venues 


Three venues stood out as tapers’ clear favorite places in 
which to record the Dead: the lovely grass-lined Frost 
Amphitheater at Stanford University in Palo Alto, Cali- 
fornia; the Greek Theater at the University of California 
in Berkeley; and the stunning Red Rocks Amphitheater 
in Morrison, Colorado. Besides being aesthetically gor- 
geous and intimate, these venues had sublime acoustics. 


Doug Oade: I heard a Frost tape made in 
October of 1982, and I still don’t know the 
genealogy of it, though it’s a fairly well cir- 
culated tape, and you hear during the tape 
somebody hacking and others talking about 
harvest season. I mean, that was a phenome- 
nal tape. It blew me away; it was a real learn- 
ing experience for me, and listening to that 
tape is what drove me to learn enough about 
microphone pickup patterns and micro- 
phone positioning to start getting the results 
we did in ’84, 


Bob Wagner: The Greek was a wonderful 
place. It was probably my second-favorite 
place behind Frost. The tapes came out so 
wonderful at Frost. I didn’t even tape the first 
time around because you couldn’t smuggle 
the equipment in, it was impossible. I’d never 
seen anything like it; I could always smuggle 
in a DS on the East Coast. Trying to smuggle 
it in at the Frost, the girl who searched me 
found it and before she even looked at it she 
said, “Take the DS out of your pants.” I 
exclaimed, “You know what a DS is?!” It 
wasn’t until later that we were allowed to 
bring tape decks in there, or that I had the 
connections to smuggle them in. 


Frank Streeter: At the Greek during “Morn- 
ing Dew” you could hear a pin drop, that’s 
why I love that place. But back east, just as it 
got quiet, somebody would scream, “Jerry!!” 
or some such. It was an ongoing debate in the 
tapers’ section as to whether we should bring 
in guns and shoot people like that or whether 
that noise would ruin the tape worse. 


Bob Wagner: Red Rocks had almost like a 
funnel effect; it was a fairly steep amphithe- 


ater, and it had those walls to either side and 
the sound just funneled right up. The Frost 
Amphitheater had that funnel effect too, 
even though it didn’t have the walls on the 
side; it was just the way the place was 
shaped. Some of the most beautiful sound 
was in that place. Some of my fondest tapes 
were from there. 


Doug Oade: One of my favorite recordings 
was 6/14/85 at the Greek because of Phil’s 
low-end at the beginning. It’s like it set the 
tone for the entire show when he was hitting 
those low notes as an intro to it, tuning it; 
it was so rich and unctuous-sounding that 
it massaged the insides of everybody there. It 
elicited the kind of little schoolgirl laughter 
and giggling that was the human nervous sys- 
tem incapable of retaining, holding in the 
pleasure and the need to express it. To this 
day, I get a major buzz just listening to that. I 
made copies of those Greek Theater shows for 
Mickey, who was trying to find, at that time, 
a loudspeaker playback system that would 
handle the Beast [his massive suspended drum 
rig]. He wanted to use those tapes as a refer- 
ence, and while I never saw this, the rumor 
was he would pull up in front of a stereo shop 
in a limo, get out, play that section of the 
show recorded with omnidirectionals—and 
the Greek was one of them—blow the speaker 
systems they had on demo, get back in his 
limo, and cruise to the next place to do the 
same sort of damage all over again. 


Indoor venues ranked far behind, but generally speak- 
ing, it was the smaller the better: the Uptown Theatre in 
Chicago, the Stanley in Pittsburgh, and, of course, the 
ornate Fox Theater in Atlanta. 


Bob Wagner: The 11/30/80 show at the Fox 
Theater in Atlanta—now that’s an incredible 
show. The second set is one of my favorite 
sets. I have an extremely mediocre tape of 
the first set, but for the second I walked up to 
the front of balcony and sat down in the 
aisle, about two rows back from the railing, 
and recorded from there, hand-holding the 
microphone. The soundboard was actually 





